Background: Describe dual contraceptive method use and the intention to become pregnant of people living with HIV (PLHIV) and their partners in Thailand. Methods: From January 2008-March 2009, we systematically selected a cohort of PLHIV from PLHIV seeking care at five tertiary care hospitals and one community hospital to complete a questionnaire assessing sexual activity, intention to become pregnant, and contraceptive practices at baseline and 12 months after enrollment. Participants received short family planning messages every 2-3 months to promote the use of dual contraceptives and were offered family planning services. Results: A total of 1,388 PLHIV enrolled, their median age was 37 years (IQR 33-43), 898 (64.7 %) had a steady partner, and 737 (53.1 %) were male. Among those with a steady partner, 862 (96.0 %) did not intend to become pregnant; 709 (82.3 %) had sex during the previous 3 months, 683 (96.3 %) used at least one contraceptive method, and 202 (29.6 %) used dual contraceptive methods. Of the 317 PLHIV who used a single contraceptive method at baseline, 66 (20.8 %) reported using dual methods at 12 months. Participants at two tertiary care hospitals where coordinators facilitated PLHIV referral between HIV and OB/GYN clinics were more likely than participants at the other hospitals to change from single method to dual method (p ≤ 0.03). Conclusion: Few PLHIV in this study intended to become pregnant; however, only one-fourth used dual contraceptive methods. Integrating an assessment of the intention to become pregnant and strengthening the PLHIV referral systems in family planning services may contribute to higher rates of dual contraceptive use.
Background
Approximately 450,000 adults were living with HIV/ AIDS in Thailand in 2013 [1] and more than half of them were 18-49 years old. Thailand provides universal access to antiretroviral treatment (ART) under the national AIDS program and ART use has increased life expectancy and improved the quality of life of people living with HIV and AIDS (PLHIV) [2] . Longer life expectancy and an improved quality of life may increase the number of PLHIV who desire to become pregnant and have children [3] . A study in Canada showed that the proportion of HIV-infected women who desired children and intended to become pregnant increased once they were receiving ART [4] .
Studies have shown that many PLHIV do not have access to family planning services [5] [6] [7] [8] [9] . Women with unintended pregnancies are more likely to have poor pregnancy outcomes (e.g., abortions, preterm birth, low birth weight) than women who plan their pregnancies [10] . HIV-infected women are also at risk of transmitting HIV to their infants and sexual partners. Thus, providing family planning services to PLHIV can improve the health of HIV-infected women and their children and reduce the risk of mother-to-child HIV transmission (MTCT).
The correct and consistent use of contraceptive methods is important to prevent unintended pregnancies and transmission of sexually transmitted infections (STIs) [11] . However, contraceptive methods vary in their effectiveness during routine use (i.e., including both incorrect and inconsistent use) and during perfect use (correct and consistent use) [12] . In PLHIV, the concurrent use of hormonal contraceptives and antiretroviral medications (the non-nucleoside reverse transcriptase inhibitors and protease inhibitors) can be associated with drug-drug interactions that may alter the contraceptive or antiretroviral effects of these medications [13] . In addition, contraceptives that are most effective at preventing pregnancy under routine use (e.g, hormonal contraceptives) provide no protection against HIV/STIs. Though condoms can prevent transmission of HIV and other STIs [5] , inconsistent and incorrect condom use is common [12] . Studies report 14 to 21 % of people who use condoms alone become pregnant during the first year of routine condom use [12, 14] . As a result, the World Health Organization (WHO) recommends that PLHIV use dual contraceptive methods or dual protection to prevent unintended pregnancies and STIs [15] . Dual contraceptive method use is defined as the use of a barrier contraceptive (i.e., condoms), which can reduce transmission of many STIs, plus another effective family planning method that can prevent pregnancy as recommended by the World Health Organization (e.g., sterilization, hormonal methods, intrauterine devices, hormonal pills) [16, 17] . There are limited data on dual contraceptive use and the intention to become pregnant among PLHIV in Thailand. We assessed the intention of PLHIV to become pregnant and have children in the future and their use of dual contraceptive methods at six hospitals in Thailand.
Methods

Study population and procedures
From January 2008 to December 2009, every sixth PLHIV seeking care at HIV or Obstetrics and Gynecology (OB/ GYN) clinics at four tertiary care hospitals in Bangkok, one in Nonthaburi, and one community hospital in Chiang Rai Province was offered enrollment in this cohort study. These hospitals were participating in the implementation and evaluation of a 'prevention with positives (PwP)' model. Information about the model has been presented elsewhere [18, 19] . The PwP model includes six prevention strategies: sexual and behavioral risk reduction, STI screening and treatment for PLHIV and their partners, promotion of HIV disclosure to partners, promotion of partner HIV testing, ARV treatment and adherence, and family planning and prevention of mother-to-child HIV transmission services. Health care providers including doctors, nurses, and counselors at the six hospitals were trained to deliver the PwP service model as part of routine service to all PLHIV attending the clinics. They provided the brief prevention messages [20] to all clinic attendees incorporating specific HIV prevention messages, based on needs of PLHIV at every clinical visit (usually every 3 months).
In this study, we focused on the family planning strategy among PLHIV and their steady partners. A steady partner was defined as someone with whom the PLHIV had an emotional (e.g., loving, caring, respectful) and sexual relationship lasting at least 2 months. Assessment of pregnancy intention and needs for family planning, contraceptives, and short messages are shown in Fig. 1 . PLHIV who requested family planning counseling or contraceptive service were referred for additional, more specific participant-centered family planning counseling or contraceptive service which were provided during routine clinical visits or, if necessary, scheduled for a date that was convenient for the health care worker and the PLHIV. The project hired a fulltime staff person for each of the two tertiary care hospitals (i.e., Siriraj and Rajavithi Hospitals) because there were insufficient staff at the two hospitals to complete study activities. The other hospitals were able to implement the PwP service model using existing staff.
Trained counselors provided PLHIV who were offered enrollment a brief description of study activities and PLHIV who wished to participate completed the informed consent process. PLHIV who wanted to enroll, signed the consent form. If a PLHIV did not want to participate, the next PLHIV presenting for care was offered the assessment. A trained counselor or nurse interviewed enrolled participants using a standardized questionnaire at baseline, and every 3 months for 4 visits (12 months ± 3 months) during a routine clinic visit to gather demographic data and information about their sexual activity and practices, disclosure of their HIV status to their partner, their partner's HIV status, their partner's and their intention to become pregnant in the future, and contraception practice during the previous 3 months. Contraceptive methods available to participants in the study included oral pills, hormonal injections, hormonal implants, male and female sterilization, condoms, and intrauterine devices. PLHIV received short family planning messages based on Thailand Ministry of Public Health (MOPH) Prevention with Positives Guidelines [20] (Fig. 1) .
Counseling on sexual risk reduction, HIV disclosure, and ART adherence was provided as part of routine HIV care in the clinics and condoms were provided free of charge. PLHIV in this study were provided CD4 cell count and viral load (VL) testing free of charge by the National AIDS Program and ART if eligible according to Thai National Guidelines 2007 [21] . We abstracted CD4 cell count and VL test results (within 6 months) from patient medical records for analysis.
Data analysis
Female PLHIV aged 18-49 years and males aged 18 years and older were selected for analysis at baseline. PLHIV who completed at least 4 visits including a visit at least 12 months after the baseline visit were included in the analysis. Data were analyzed and statistical tests performed using SAS 9.3 (SAS Institute Inc., North Carolina, USA). Pearson chi-squared and Fisher's exact tests were used to test for differences in proportions. We used logistic regression to calculate the odds ratios (OR) of factors associated with using dual contraceptive methods at baseline and log-binomial regression to test for factors associated with changing from a single contraceptive method at baseline to dual methods at 12 months. Factors associated with changing to dual contraceptive methods in bivariate analysis (p-values <0.1) were included in a multivariable model. The analyses did not account for intra-cluster correlations by site since the sites were purposively selected from the six hospitals implementing PwP services. The effect of selecting groups of clients from clusters (i.e., hospitals) who may be similar in various aspects should be small in this study because clients were systematically sampled (every sixth PLHIV who visited the clinic) for assessment.
Ethics approval
The study protocol, consents, and questionnaires were reviewed and approved by the Thailand MOPH Ethical Review Committee (ERC), Bangkok Metropolitan Administration (BMA) ERC, Siriraj Hospital ERC, and the U.S. Centers for Disease Control and Prevention Institutional Review Board.
Results
Baseline participant characteristics
From January 2008 to March 2009, 1,570 HIV-infected heterosexual men and women were recruited for the study. We excluded 137 women because they were pregnant and 45 female PLHIV who were 50 years or older from the analysis. Of the 1,388 PLHIV selected for data analysis, 737 (53.1 %) were male, their median age was 37 years (Interquartile range [IQR] 33-43 years) and 776 (55.9 %) were married or living with their partner. Participants had known their HIV status a median of 5 years (IQR 2-8 years). Most PLHIV (99.7 %) were taking ART and their median CD4 count was 343 (IQR 201-502) cells/mm 3 and, among the 719 (51.8 %) who had viral load results, median viral load was <50 (IQR 40-50) copies/mL. Participant demographics characteristics are shown in Table 1 .
Of the 1,388 PLHIV who participated in the interview at baseline, 966 (69.6 %) participated in the interview at 12 months (4 th visit). Among the 422 PLHIV who did not participate in the interview at 12 months, 324 (76.8 %) were not interviewed because hospital staff were not available to conduct the interview according to the project schedule and 98 (23.2 %) declined to participate in the interview or were lost to follow-up for more than 180 days after an appointment.
HIV disclosure to partner, partner HIV status, and pregnancy intent At enrollment, 898 (64.7 %) PLHIV had a steady partner, 765 (85.2 %) had disclosed their HIV status to their partner, and 105 (34.7 %) of partners were HIV-infected.
Among the 898 participants who had a steady partner, 36 (4.0 %) reported they intended to become pregnant in the future. Excluding PLHIV and partners who had been sterilized, 34 (6.1 %) reported they intended to become pregnant in the future.
Current contraceptive practices
Among 709 PLHIV who had no intention to become pregnant in the future and reported having sex during the previous 3 months, 683 (96.3 %) reported using at least one contraceptive method during the previous 3 months (Table 1) . Only 202 (29.6 %) reported using two or more contraceptive methods (dual methods) and, in this group, 141 (69.8 %) used male or female sterilization and condoms. None of PLHIV in this study reported using intrauterine devices. Contraceptive methods used by participants are shown in Table 1 .
Changes in pregnancy intention and sexual behavior after receiving family planning short messages
Of the 898 PLHIV who had a partner, 623 (69.4 %) PLHIV came for follow-up at 12 months. Of these, 29 (4.7 %) reported at baseline that they intended to become pregnant, but 25 (86.2 %) changed their minds and reported they did not plan to have children at the 12 month visit. Only three of the 862 (0.3 %) PLHIV who did not plan to have children at baseline changed their minds and reported that they planned to become pregnant in the future at the 12 month visit. None of the PLHIV or their partners was pregnant at 12 months.
Factors associated with dual contraceptive use at baseline
Factors associated with dual contraceptive use during the previous 3 months before baseline in multivariable analysis, included being female (adjusted Odds Ratio [aOR] 1.4; 95 % confidence interval [CI] 1.02-2.1), receiving care at Viangpapao Hospital (aOR 2.6; 95 % CI 1.3-5.0) or Rajavithi Hospital (aOR 2.6; 95 % CI 1.2-5.2), and being aware of their HIV status for 1 to 5 years (aOR 2.5; 95 % CI 1.1-5.5) or more than 5 years (aOR 2.6; 95 % CI 1.2-5.6) ( Table 2 ).
Factors associated with changing from a single contraceptive method at baseline to dual methods at 12 months
Of the 481 participants who reported using a single method of contraception during the previous 3 months at baseline, 317 (65.9 %) were re-interviewed 12 months later and 66 (20.8 %) had changed to use dual contraceptive methods. In the multivariable analysis, participants receiving care in Rajavithi (p = 0.03) and Siriraj (p = 0.02) Hospitals were more likely to change to dual methods than participants receiving care at the other sites (Table 3) .
Discussion
Most (96.3 %) PLHIV who reported having sex with their steady partner in our study used at least one contraceptive method but less than one-third used dual methods. The most common single method used was condoms (87.7 %). Because of inconsistent and incorrect condom use, condom use alone is associated with pregnancy rates as high as 18 % [15] . Therefore, dual contraceptive protection is strongly recommended to protect against HIV/AIDS and other STIs [13] . WHO urges healthcare providers to educate PLHIV on the benefits of dual protection use and to provide PLHIV access to contraceptives. In this study, the most common combination of contraceptives used was condoms and sterilization (69.8 %). Our analyses indicate that female PLHIV and PLHIV use more frequently than men (p = 0.04). Women can independently initiate contraceptive choices, while men are not always aware of the partner's contraceptive method and may not be aware of all contraceptives used (e.g., their partners' oral or hormonal contraceptive use). A study in Chiang Mai, a Northern province of Thailand [22] , showed that the rate of contraceptive use in postpartum HIV-uninfected women was high (97.6 %) and most used modern contraceptive methods; males reported condom use only 7.7 % of the time [22] . In contrast, a study of HIV-infected women in Chiang Mai found that 87 % of their partners used condoms [17, [23] [24] [25] and 18-56 % of the women used dual contraceptive methods; consistent with the findings of our study. Studies from India and Zambia have also reported that condoms and sterilization were the most common dual methods used among PLHIV in those countries [24, 25] . Studies have shown that integration of family planning services into HIV care is feasible and increases the use of contraceptives among HIV-infected women, and improves a variety of health and behavioral outcomes [12, 26] . In our study, the use of dual contraceptive methods varied by site (e.g., rate of dual methods was higher in Viengpapao Hospital and Rajavithi Hospital than Siriraj Hospital, Vajira Hospital, Taksin Hospital, and Bamrasnaradura Infectious Diseases Institute). None of the six sites provided one stop service of family planning service and HIV care. After we implemented short messages on family planning and referral services, onefifth (20.8 %) of PLHIV who did not use dual contraceptive methods at baseline changed to dual methods at 12 months. This was particularly clear at Rajavithi and Siriraj Hospital, where there were project coordinators who helped facilitate referrals and link PLHIV to family planning services, whereas other hospitals implemented the services using routine staff and the routine referral system. Many HIV clinics in Thailand do not integrate family planning services with HIV care as a one stop service. Thus, having a staff person or a case manager who helps facilitate referrals and link PLHIV to family planning services can increase the likelihood PLHIV will access family planning services. Additional research on models that integrate family planning services in HIV clinics providing a one stop service would be helpful.
More than 80 % of reproductive age PLHIV who had a steady partner in our study reported having sex, but few (4.0 %) expressed a desire to have children. In contrast to studies in Europe and North America that report high fertility desire (69-75 %) and fertility intention (58 %) among reproductive age HIV-infected women [4, 26] , our study found that only three HIV-infected women (0.3 %) who initially said they did not intend to become pregnant in the future because of their HIV diagnosis, changed their minds at 12 months. PLHIV in our study may not intend to become pregnant because more than half had not disclosed their HIV status to their partners and they may be concerned about discussing pregnancy and family planning with their partners. Furthermore, half of female PLHIV in our study were older than 35 years and may not want to become pregnant [27] . Other potential concerns among health care providers and PLHIV in Thailand include that PLHIV may transmit HIV to their infants, the misperception that HIV is an untreatable disease, and social discrimination that often occurs when others learn that one is infected [28, 29] .
With access to ART free of charge under the Thai National HIV Treatment Program, HIV has become a manageable chronic disease. The Thailand National Prevention of Mother-to-Child HIV Transmission (PMTCT) Policy 2010 recommended using a lopinavir/ritonavirbased regimen for PMTCT [30] and the MTCT rate in Thailand was 2.3 % in 2012 [1] . Current evidence-based information and education should be provided to PLHIV and health care providers to help reduce stigma and discrimination.
The Thailand National HIV Treatment and Care Guidelines 2014 recommend that health care providers discuss pregnancy and childbearing intentions with all PLHIV, recommend effective and appropriate contraceptive methods (dual methods) to reduce the likelihood of unintended pregnancy and STI, provide reproductive options for HIV-concordant and serodiscordant couples who want [31] . Our study had several limitations. Data were limited to PLHIV seen at five tertiary care hospitals in Bangkok, and one community hospital in the Chiang Rai province and PLHIV were on ART for average of 5 years; therefore, the results may not be generalizable to other settings in Thailand, to PLHIV who are not on ART, or to PLHIV who do not access to HIV prevention messages. Assessment of contraceptive methods used by men was challenging because some did not know their partners contraceptive method, resulting in an underestimate of contraception use in this study. Similarly, assessment of the intention to become pregnant of partners, particularly those who did not disclosed their HIV status, might be inaccurate. This model was implemented and integrated into routine hospital service during our evaluation, likely contributing to the 30 % of the PLHIV who did not participate in the interview at 12 months. This may have led to over or under estimates of some of the findings. About half of female PLHIV in our study were older than 35 years. Hence, the data in this survey may not accurately reflect the pregnancy intentions of younger reproductive age female PLHIV.
Conclusion
In conclusion, less than one-third of PLHIV and their partners who did not intend to become pregnant used dual contraceptive methods. These findings highlight the need for assessing contraceptive methods used among PLHIV and their partners in routine clinical service. Our study showed that having a coordinator who can facilitate referral and link PLHIV to family planning services is important. In order to promote joint decision-making among couples for family planning, HIV disclosure to partners should be promoted. Future studies are needed to assessment pregnancy desire and intent and contraceptive use among young PLHIV. This is particularly important in Thailand as the treatment for all regardless of CD4 count policy [31] and getting to zero stigma and discrimination policy [32] are implemented, which will likely be associated with better treatment outcome and longer healthier lives for PLHIV. Other interventions that can help increase the use of dual contraceptive methods among PLHIV and their partners should be explored.
